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Measurement and Analysis of Human Vibration
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Abstract

This article aims to provide information necessary for the measurement and
analysis of human vibration, especially hand-arm vibration. The major health
problems associated with the use of powered hand tools are the signs and
symptoms of peripheral vascular and peripheral neural disorders of the fingers
and hands. To prevent these problems, it is the first and the most important to
measure the amount of the vibration transmitted to the upper extremities, and
analyze its characteristics against the exposure limits such as ISO standards.
In our country, however, very few studies have been done on the hand-arm
vibration. One of the possible reasons might be lack of knowledge for the
measurement and analysis schemes. The information introduced in this article
would hopefully be of help for the upcoming studies.
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23] 9 Aol 71A5}, Az we
FHS A3l F7(powered hand tools)
7b A3 el AHEE 3 Utk $Y3Fe A
TAA FF70 vEtd Aol w3 3
o Hag FAGUAsL E L85 FHo]
it dihe] A4, 71A4 A% (vibration)
< Ao Adgezm Agate] A o
FIE T 47 Bt AL Eojzer
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AFE 1 AYsE Ao WA
F(whole body vibration)™® =A% % (local
vibration) 2.2 WEH 4 St ANAFo|
& F2 25590 3 FolA dAd=HE
e 2A bl FEolgt Zo] g W@
de AAFZEL T3 & Ao 2Fe)
A AE L, AAAFL Bz
W], A3, 22ln 889 WAsFsAd
d9FE F& ¥ (Griffin, 1990), TI
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o2 713 e Fi ok whE, 2
A FAZ He AL FYHFTY AHgeg g
e &, &, oJ7|E o]Fojx]& AR (upper
extremities)d] AEH & T4YF, §3] F
#5715 (hand-arm vibration)e|t}. A&
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© A FFF(handarm vibration syndrome)
o] HEAQ] Roe2A AFA HiE(vibration
white fingers)& & 4 Uth. FLF4L &3}
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1. MRe| &(Axis)

AEETE 3349 FUAN AHEHER <
Ao AgHe JFAze Hee] gy} €
t. 54 3FUAR HHE FAste o
ue} QAo Aese AFAze] Pl A=
t27) g A &3} wako] W A
oxojof 3}, o|F HEd IFAFFEIT
(ISO, 1986)9X& (¥ 29 Zo| 37&
#Ha Jde &d $4E€ E basicentric BT
AZHd F4& F biodynamic systemE
2431712 Fdstgh.

AA2E F2 basicentric system®] A}
f9th o] AANAM XFE T FHel
uz} tiexg Eulgs £ #FIe
Zo|n], Y& FTER| &, 11 2R
dzo 2z Fog FoJEr}. AW ol
g Ao 279 Fejo we gd 4
ong 79 wet A7V itz 39
g garl gor, a2 ZAfde 1oy A
AL RBEAX HEs) FdEFo] w3}

—————— Bagynamc Comdnate Aves A
————— Gaslopntric Coornate Aves

a3 2. basicentric system2}
biodynamic system (NIOSH, 1989)

2. d&=(Magnitude)

AZNEY F=E Xdse Wgeze W
9 (displacement), &E(velocity), 7I&E
(acceleration) ol Aot AFAE] F7]
T HY, &%, /IEE F o= Aes E¥
EEA o B, @A 339 AHoigk
3 943 (phase)e] BeHAth 3709 =S
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ez G9BAE m/sdel AMEET @
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WAzl 2o7|% ot JMEE FES A
o] HuAsE Jehlie Hdpeak#t, Ev
peak-to-peak# o & EFE 4 o}t peak
#e AFN7 Agde A Tl 7R e o
A & FoA g HdgE E3e, peak-
to-peak#t2 Huigkdt FHigte] Aol T
gk, A7) &R g 59 ¥3E Ut
A 4 9ed, ol AEWde] e ¢
gt Wl peak#toZe F-Eol BAR
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ol 7} & < #3, peak-to-peak@he
Fol @& FolAM g 2 A 29 § FoA
7P 2 3k Alold] A xeolE e,
peak, peak-to-peak#E2 &L A F
A9l #7188 vehled G833 SR &
AotE A FE ANz BEE
Hpeakdte] obd FEEE BL 9L v
B2 23A 72l RMS(root-mean-square)
gol A AMEETE RMS#e RE(dgw
el #Aglel AGHE At HFAY @&
€ AR, AR &R FHLAE 7
T A 2718 Jehed A s,

3. FIe(Frequency)

12 bl ¥iELEe 44 137171 4
oivte g Fugeln F-20, Hertz(Hz)
2 ZAEY. A2 d39 1FNEE FA
o dolus BE FRFEE FA ] Jom
2 AR £ @AM e drlt B 5
T Aol Y s T 7k S
o AFAEE o= FxQHE FA #EE
4 vt wetd FAE A5 E Fast Fourier
Transform(FFT) & AHESle F8 Fue
Aoz FEdle Foa¢ E4(frequency
analysis) #3-& AAF 3}, &, A=
o #AE FATHECHEE e U R
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ok Sk £4-& 344 @, o] A-fde AT
AE F F& Fur P9 o] 2HE FET F
HA7)e UH (filter) &AM FFAUE
o] Fup B thde] 2714 71EH ¥
E7} AMRET A e 9E7 Ao WA
%2 9 (3Hz, 10Hz §)2.2 FAE AW
o Z(constant bandwidth) ¥Eo]x, $¥
A Foagtol vldsted HE] =7]71 W3}
gl v|# Y= (proportional bandwidth)
gejojt}. o] A% 1, 2, 4, 8, 16Hz9} 2]
& Octave?ts WAVHfz=2f1), 1.0, 1.25,
1.6, 2.0, 3.15, 4.0, 5.0Hz%} Ze] 1/3
Octave (f,=2Y%f) g W& & i}, +3
T B4 olW HEFHE AT AR
g HEd g glou, dANYZ(10Hz
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ol3te] ) BEI7E nFTppINS o5 ol
Hjdoz ooz YwHow AgHL 3
H(Griffin, 1990).
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5. 7I5E2A (Accelerometer)

AR =s Fo4E §487] Astde 7}
HFLAE JFA FFsta, ol& Fos £
A7l AH(AZ ZFH)eA Evr 533
o AHEHE M4 EHAQ PP gAY
(piezoelectric) 7F&EA Y, 1 deZ2e
7HEAWe Sl 54 A= 87 7
A A (&, A%, Ad T (=4
Tt x) o sl A7 AsFE G4
AFIH, olE YXE F3l FEAFNA €
%} o] e W9 W Fas ¥ (1-50,
000Hz)E £3% 4 Uz, A7} AL &
7] ol Hglo] WasA gfon, wEye
FEo] glorz Aol & FFE /A
a et

a4 #rEn e /HEEAe 3 454
S3¥9d wa dis oFe SR doh
8% A& 24 (impact) ¥l F7(3H,
A Bl AHEHe EBEAE 1AH 2
H7l e B4 FH9 /IETAE AN
aof ZFAE €Y & AUt AT UA
AFe] &AdT o286t dNrEEH S A3t
A& Fdsir, o} 2 AAF-9d] AEEH
' 13 AFNIE 2487 ddde
AL A7 (FA 0.5-2gram)e] HEHE A
3 g2u, o HoR JEEAE & &9
& Ue Aol #AT agdxe] AL & ¢A
A7t WAsledol stng An F37] w&d
&3 sy B e At asn
FYI=e AAFF7] (preamplifier)7t ¥
< F§9 AZE AY{EF A 3
AN AARe ATE BAe HA get 2

9 3% AEE FAA Y F Sle ¥
HE QoM o A9 ZlGEAE FEfok
e MARSE € 4 Aok
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€ 92 AelEolvd FEHRY AVH FS
of oste] ZA=HW, dHALE 0.01m/s
Asolt}. A% T EEAY F24 7
T, AR, 2z A F3(resonance)
Fupro] osted AFEHY, dvtEze A%
50,000-100,000m/s> A Zolch, 53] 744
A9 FAFue(PFo] Fe 2% K
TAE FAF9EIE 180HzR) AR glov
& o A3 & 99 4=y JERA
9] A Fu4E 20~30KHzQ Aol B¥
Holth) oM 1 Fert 49 gEg FF
FEg 1 $Ige R gt o
FAE 715 & 6 o HE A
NeEAE Adstn A9EF(low-pass) ¥
HE Ao zd S8 4 Q. 2% 2
EAS AXFZ e A9EH e}t £§
0] glojA] 7&TAe] FIeR Qg e
A ge AE7t AAR.

NHEEAE &a oldd ov] FFAqA 1
A (calibration)® o] g FAAY =
AgtoA ALgHE JHEEAY SAede &
Ha7 gAY dE Bl JERAE £%0
oA wetez Hoj=glA HA £3H ¢o F
AE A "o oty g 7|13
AAge wEA st olE A FEI
10m/s? 22 A¥de IF7E AHEso
awje] 29E& ®lasled sM&wAe] #AE%
NS A + Ut

n. € =

sk 74 71%0] He AH 7HEEA Wt
o ndsgct. ¥, IAH =S84 7
A7 deEdE v R AFHY I F
gzt deoll date EE9 =FoA A
A =t gt
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